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INTRODUCTION
1
Authoritative estimates have placed the rural fire loss
of the Uhited States at one-third the total fire loss or 150
million dollars annually. This is an enormous economic waste,
but fire does not stop with destroying property. Each year
3,500 lives are lost due to this cause in rural communities.
A special investigation of the fire hazards of rural com
munities seems warranted because rural hazards differ from
those of districts more densely populated. Furthermore, it is
thought that the losses resulting from these hazards are
largely preventable.
The purpose of this study was to analyze the reports of
the rural fire losses of Iowa in an attempt to determine the
methods which give promise of improving the rural fire record.
It is hope that through a systematic study over a period of
years a contribution may be made toward that end.
The work reported In this manuscript is a part of the
general project, "An Investigation of Wind and Fire Losses to
Farm Buildings in Iowa", and initiates a cumulative study of
rural fire losses#
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HISTORICAL
Heview of Literature
In His bulletin, "Research in Farm Structures", Henry
Giese, former senior agricultural engineer of tlie United States
Department of Agriculture, has listed wind and fire losses to
farm structures as problems of utmost importance. The following
is quoted«
"The losses due to fire and wind are truly economic losses.
While the individual may be partly protected by insurance, the
loss must be paid ultimately by the agricultural industry* The
tremendous losses of life as well as of property from farm fires
is the more inexcusable because they are largely preventable.
"Studies should include investigations as to the reasons
for these losses and as to improved construction methods for
reducing future losses."
\
To the Actuarial Bureau of the National Board of fire
underwriters the nation is indebted for its most authentic
estimates of the fire waste for the nation as a whole. Of par
ticular interest in the field of rural fires is a report of the
causes of 203,262 farm fires, the claims for which were report- •
ed during the five-year period from 1919-1925.
The relative importance of the causes was shown as
follows:
-8-
Llghtnlng ^
Defective chimneys 13i
Sparks on roofa 8 %
Matches and smoking 6 %
Spontaneous comhustion 5 %
George D. Mock, field engineer for the National Fire Pro
tection Association, conducted a survey of farm fires under the
direction of the Committee on Farm Fire Protection during the
summer of 1929, During the course of the survey he visited
typical areas of the middlewest, south and east having high and
low fire loss ratios.
The study Involved the following items:
1» Survey of structural conditions and other factors
which might contribute to the farm fire losses; and
to fire statistics where available.
2. Rural fire protection-
3. Rural fire prevention.
4. Existing agencies which might "be used to further
fire protection and prevention on farms.
His recommendations to the Committee were as follows:
1. ••That further and sufficient time be devoted to
this study.
2. "That a niodel law for the establishment of rural
fire protection In states be drawn, that an effort
be made to have the law accepted by legislatures and
-9-
that interest be aroused among farmers and In rural
commxuiitles to lead them to avail themselves of this
protection.
3. "That a form on which to report fires and a fo3?m
for the compilation of statistics be drawn up in
such a way that an enlightened study could be made.
It would be necessary to induce as many states as
possible to accept this form of report both for the
individual fire and for the anhual report. Much of
the statistical data available was either very un
reliable or so arranged that it was useless for a
thorough study* The Ideal plan would be to make a
survey of each of the major farming states by coun
ties. There would be certain sections, of course, in
which it would be useless to attempt such a program.
However, there are quite a few states which need and
would welcome the advice of the National Fire Protec
tion Association on the establishment of fire pro
tection in their smaller communities. It seems quite
feasible that fire prevention committees could be
organized in counties and in some cases in townships
through farm bureau, insurance companies, and coop
erative farming organizations so that a study of the
local fire problems could be made. This would not
only tend to reduce farm losses, but also those in
small towns.*^
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During the summer of 1930 VJTm Mook continued his activi
ties in the field, this time centering his efforts upon one
typical county. His report, entitled "A Rural Fire Survey of
Story Coimty, Iowa" gave the following as its purpose:
To ascertain what had been done for the protection of
rural communities and farms against fire and to point the way
toward improving their fire record and fire protection.
His suggestions to fairoers included the following:
**From a study of records of farm fires it is evident that
there are three causes for fires in dwellings; namely, defec
tive chimneys and flues, sparks on wooden shingle roofs, and
overheated stoves and furnaces. For barns the chief causes are
lightning, spontaneous ignition of hay, and the backfire of
gasoline engines either in tractors or automobiles. All these
fires can be prevented through the use of prudence and care.
Eural fire departments have proven very satisfactory in
several sections of the country. One of the most difficult
factors to overcome is the lack of sufficient water for fight
ing farm fires."
The following is quoted with reference to fire protection:
"Rural fire protection is undoubtedly of value, but it is
more important to prevent fires than to fight them. The fact
that much time must necessarily be taken in responding to a
fire on a farm, that delays are very likely, and that many
conditions arise which will hamper the functioning of the fire
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department, make it imperative that the farmer practice fire
prevention consistently and conscientiously,"
Investigations in Pennsylvania have been carried on by
the state police, the state college assisting. When the ques
tionnaire method failed to give the desired information, a
personal inspection program was laid out in which a number of
representative farms in counties having high losses were
visited. The investigation concerned itself chiefly with the
losses caused by spontaneous combustion of hay. Their findings
indicated that fires from such a source originated at the base
of the mow, and in most cases in the shape of a cone. Proper
curing of hay and special attention to spreading of the first
few forkfuls of hay were suggested as preventive measures*
K. P. Heaton, fire marshal of the Province of Ontario,
Canada, has made monthly tabulations of barn fires in that area
since 1918. His report in 1929, covering a period of 11 3/4
years during which time 10,000 such fires had occurred, showed
that the greatest number of fires and the greatest total amount
of damage occurred during the third quarter of the year. August
wes the high individual month. In the period from 1925 to 1929
the causes were tabulated for fires in which barns were totally
demolished. Lighting proved to be the chief known cause of
fires, with spontaneous combustion ranking second.
In his annual reports, John W. Strohm, state fire marshal
of Iowa has tabulated the number, Eimounts and causes of fire
-18-
losses for the state*
Dwellings were accredited with the largest number of losses
and the greatest total amount of damage on farms, with barns
ranking second.
Conclusions
From the foregoing statements and other related literature
listed in the bibliography, the following general conclusions
may be drawn;
1. Rural fires are responsible for a waste which is
deserving of special consideration.
2. Detailed infomation with respeet to rural fire
hazards is not readily available.
3. Fire hazards of rural communities differ from
those of cities.
4. Fire hazards differ with the sections of the
country.
5. The field of rural fire hazards offers great
opportunity for further investigation.
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SCOPE AND METHOD
Th® purpose of this statistical study was to analyze the-
records of Iowa's fire losses in an attempt to determine;
1. What portions of the total fire losses occur in
rural cononunities.
S« The factors contributing to this waste»
3. The relative importance of these factors.
The word "rural" as used throughout this manuscript has
been given the United States Census Bureau interpretation - all
towns under 2,500 population and country districts. Since any
town under 2,500 population is dependent upon the surrounding
agricultural population for its source of revenue, any fire
loss suffered by either is directly reflected to the other.
The Code of the State of Iowa requires that all fires
which result in property damage of $5 or more shall be reported
to the state fire marshal by the fire chief, mayor or township
clerk within one week of their occurrence. It was from the
record of these losses that the data were secured for this
analyflis-
No doubt some losses which occurred in the state were not
reported, but those which were reported are typical of the
total number, and approziraate very closely in number and amount
the actual total.
Because the number of losses and the information available
for each loss were relatively large, all tabulations were made
•14-
by machlnd*
The data for the 1930 losses were transferred In coded
form from the ledger In the state fire marshal*s office to data
sheets from which the cards were finally punched for tabulation.
Bior the 1931 losses, however, a special card was printed on
which the data were recorded directly as they were taken from
the ledger. This latter method reduced the chances for error,
and speeded up the punching operation considerably. All tal)u-
lationa were made by use of a Hollerith tabulating machine.
Plate I shows a card ready for tabulation.
H0
cf
?D
o
I
S'
3
^2?
^1
§
N»
0
0
m
0
1
I
i
U4v!9\QN
0
KiM
M
,or>
ga.
11
?r
i
33
94
SB
N7654
N7Mr>4
I'roiwrtyV«tue
K7654
3
8
a
2
2
2
I
1
1
W
3»
SU
40
»7ji^fi4
PrupenyDimam
K7«54
8
3
2
2
1
1
0
43
44
45
K76nMl
PropertyIfiHuranee
K7«64
8
3
2
2
1
1
0
48
49
no
«76B4
ContentsVaiua
f7«64S
i
2
1
I
0
m
65
M
66
K7«64
Cont«ntaDamans
87654
3
8
2
1
1
0
r>8
S9
do
N7«114
Content*lnintran«c
H7664
8
8
3
1
1
0
S4
65
ft7e54
TotalVaiuB
»76S4
8
8
2
2
1«
fi«
69
70
••7<54
TotalDanuiraM
87664
8
8
2
21
0
73
74
75
87ift64
TotalIiuui'unc*
K7•54
8
3
2
2
0
li
7R
79
CauM
ii7e64
Location
82
P*
0
•ST-
-16-
RESULTS AND CORRELATIONS
Fire losses in the united States increased tremendously
from 1915 until 1926. Since that date the trend has been
gradually downward. Iowa losses in general have followed this
aame trend as shown in Plate II. The most noticeable differ
ence is a very sharp increase in fire loss since 1928,
Since high fire losses are sometimes associated with
periods of economic stress, an attempt has been made during the
course of this study to determine whether or not such a corre
lation may be found in Iowa's rural communities.
The increase in fire loss in 1931 over 1930 for the state,
as explained by the State Fire Marshal (28), was due to the
million-dollar fire at Spencer on June 27. over the remainder
of the state, however, there was an appreciable decrease in
amount of loss as well as in number of losses, the number of
losses being reduced from 6,987 to 6,201»
I
The rural loss, together with its distribution between
town and country, is shown by Plate XII* Since the Spencer
fire was excluded from this study by virtue of its population
being over 2,500, the graphs show a reduction in the rural loss
for 1931.
The distribution of fire losses between town and country
conveys little meaning unless the distribution of population
for the same areas is considered* Such a comparison la shown
in the following tabulation;
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lOWA
Ntunber ^ount of
Population of Fires Damage
Rural 60.4 37,5 % 55 ^
Rural Farm 39 19.6 36
Rural Town 21.4 17.8 19
Tlie distribution by amount of loss seems to conform very
closely to the distribution of population, there being in each
ease about twice the amount in the country as in the towns. A
similar comparison with the niimber of fires shows a different
situation, however. In this case, It is apparent that a much
greater number of fires occurred in towns and cities than the
total damage corresponding would Indicate. With a greater
density of population in towns than in the country, there is a
greater likelihood of observing the fire in its incipient
stages and combating it, for the means of fire protection pro
vided in towns la usually totally lacking or at least deficient
on farms.
Distribution by Magnitude of Losses
Plate rv shows a comparison of the number and size of
losses in town and country for the two separate years and for
the two-yeeir average. The large number of fires in towns re
sulting in less than damage further emphasizes the early
detection and means of combating fires. A relatively small
number of fires accounts for the large loss in the classification
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of d^age of f5|000 and over* Ahigh investment in store
buildings, schools, ohurohes, etc# makes such a condition possi
ble. The number of fires and the resulting damage are much
more'uniformly distributed in magnitude in the country#
The total demolition of buildings valued under $500 rather
than only partial destruction of buildings of greater value,
probably aocoxmts for the majority of the losses under $500
In the country. There were only about half as many losses in
this olassifioation in the country as in the towns-
Some of the country losses classified above ^5,000 were
fires in which more than one farm building was involved, but
which were reported in a lump sum to the fire marshal. The
number of fires and the amount of loss classified as "group"
fires on Plate III include all farm fires in which more than
one building was involved whether the buildings damaged were
reported separately or collectively. This class of fires
accounted for only about 5 percent of the total number and less
than 10 percent of the total damage. It is unfortunate that
complete information was not reported concerning the place of
origin and in many eases the cause of fire.
Loss of Life
The number of rural deaths caused by conflagration where
a burning building was involved was reported to the Bureau of
Vital Statistics of the State Department of Health as 15 for
1930 and 6 for 1931.
Distribution of Losses by Counties
The distribution of losses in the state was investigated
to determine the location of the fire areas if there were any
in existence. Effort directed toward these areas would proba
bly be most remunerative in reducing losses.
The distribution of the farm building investment in shown
in Plate V, Indicating where the greatest losses might be ex
pected, other factors being equal. Thia distribution of invest
ment In buildings is Influenced largely by the types of farming
which differ in the various sections of the state. These types
of farming areas have been outlined and presented together with
the distribution of farm building investment in Plate VI.
The practice of feeding hogs and beef cattle in the east
central section of the state has defined that area as the
Eastern Moat Production Area. The meat production enterprise
makes relatively heavy demands on shelter for both livestock
and feed. Similar conditions are found in the Western Meat
Production Area in the western part of the state.
The Dairy Area in the northeastern section of the state
was established by the peculiar nature of the cropping system
which provides an ideal dairy ration. The dairy enterprise
likewise demands a high building investment.
A lower building investment is found in the Cash Grain
Area. This section is characterized by the large acreage of
grain and relatively small acreage of pasture- Since the
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coznmon practice is to market the grain immediately after har
vest fewer buildings are required. A less clearly defined area,
but similar in other respects, is found in the eztreme western
section of the state along the Mssouri River.
The beef cattle Industry takes the form of a grazing enter
prise in the southern part of the state. Consequently the
building investment is lower there.
Amore significant map might have been presented by show
ing the investment in dollars per acre since the counties differ
greatly in size. However, since the county has been chosen as
the unit for comparison, all losses may be compared on the same
basis with this map.
According to Plate VII, the highest fire losses in 1930
occurred in the eastern and southern portions of the state.
Clayton and Pottawattamie counties reported the greatest amount
of damage although several other counties reported a greater
number of fires. i-Urther investigation indicated that this high
loss in Pottawattamie County was due to an $85,000 school fire.
The loss of another school building valued at $105,000 accounted
for a large portion of Clayton County's high lose, Jasper
County reported the greatest number of fires, but not an ex
ceptionally large loss. (For the nmber of fires consult
Table I.)
In 1931 the losses appeared to be more uniformly distributed
over the state. (See Plate VIII.) Decatur and Sioux
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counties had the highest total losses, "but as in the case of
the high losses of 1950, these totals were influenced to a
greet extent by single large fires.
The map for the average of the two years* losses (Plate IX)
fails to locate any definite fire area. Slightly higher losses
occurred in the counties in the east central, the south central,
and the northwestern portions of the state, but the losses were
scarcely enough higher to Justify suoh a classification.
Jaaper County rather definitely classed itself as the cotinty in
which the greatest number of losses occurred with Keokuk County
ranking second. The number of fires is shown together with
the amounts in Table I»
As shown in the previous discussion, a just comparison
cannot be made between the rural losses and the farm building
investment since the large items of loss in the towns deter
mined the fire loss distribution. For that reason the country
losses alone were analyzed similarly to the rural losses. By
means of Table II a oomparison may be made with the farm
building investment.
Plates X and XT, presenting the losses for the individual
years separately, show a spotted distribution with possibly
greater losses in each oase in the eastern half of the state.
The highest average losses (Plate XII), appear to have been
more in the east central and southeastern portions of the
state with Mahaska County having the highest total loss. The
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-35-
concentretion in the east central part corresponds to the high
building Investment foxmd there. The losses in the south
eastern portion are quite out of proportion to the farm build
ing investment, however. The farm building investment in
Mahaska Coiinty is only slightly above normal. The greatest
number of fires, which was only slightly above the average,
also was reported from Mahaska County.
Property Damaged
Iowa ranks first among the states in farm building in
vestment with a total slightly in excess of one billion dollars
according to the 1930 census report. The value of fam dwell
ings is about 475 million dollars or nearly half of the total.
No other farm building was reported separately in this report.
The value of buildings damaged, the nmber of fires, the
amount of damage and the extent of damage are all shown in
Table III. Most noticeable of the items of loss is the dwell
ing loss which accounted for 40 percent of the fires and nearly
50 percent of the total loss or approximately two million
dollars. Barn fires represented 15 percent of the total niomber
and 20 percent of the total damage. These figures represent
totals slightly in excess of the actual barn losses, however,
since a large number of the group fires were listed as such.
No group fire was listed as "Barn** xmless the report indicated
that the barn might constitute the major item of the loss.
-36-
Stores ranked third in importance followed by schools,
and elevators and feed mills. The school loss was considera
bly lower for 1931 than 1930, but the losses of the other
buildings mentioned remained nearly the same for the two years.
All other building losses were of minor importance as compared
with the buildings mentioned. The relative importance of such
losses as brooder houses, shown in Plate XIII, indicates that
some building losses have been greatly overemphasized.
According to Table III the damage to dwellings amounted
to about 40 percent of the value. The salvage was nearly e^ual
for buildings and for sontents. The salvage of barns damaged
by fire was less than 10 percent or practically negligible.
From the standpoint of fire fighting, the fire hazard
may be stated in terms of the type of construction and the
character of the contents stored. Classified in this manner
barns present a much greater hazard than dwellings.
In the case of stores, the value and damage of contents
exceeded the value and damage of the containing building.
Less than half of the dwellings damaged were totally
demolished, but the resulting damage from that number consti
tuted nearly 85 percent of the total dwelling loss. Practi
cally all the barns damaged were totally demolished. A small
number of the store losses resulted in total demolition since
the fire stations are usually in the close proximity of such
buildings.
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Causeg of Fires
The discussion of causes of fires must necessarily concern
Itself with 75 percent of the losses, since 25 percent of the
fires were reported, as "cause unknown". Furthermore, as shown
in Table III, the fires of unknown origin caused 40 percent of
the total loss. The relative importance of the various causes
is indicated in Plate XI7»
Seven major knovn causes of fires are worthy of special
consideration. Defective flues and sparks on roofs caused about
the same total damage although sparks on roofs caused twice as
many fires. The next five causes wore of approximately the same
order of importance. Lightning which struck unprotected build
ings, defective wiring of buildings and automobiles, adjoining,
spontaneous combustion of hay and straw, and defective heating
systems, were the five causes mentioned.
Since the greatest amount of loss resulted from dwelling
and barn fires, a special study was made to determine the causes
of such losses. The dwelling losses together with the barn
losses have been classified in Table IV by cause*
Approximately 25 percent of the dwelling losses also were
reported as "cause unknown". With about the same total number
of losses In town as in country, over twice as many dwelling
fires of unknown origin were reported in the country as in towns.
The fires have usually gained greater headway before discovery
in the country making it more difficult to determine the cause.
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As shown in the table, the major known causes of dwelling firea
were defective flues, sparks on roofs, defective wiring and de
fective heating systems. In the country the distribution be
tween sparks on roofs and defective flues was about the same,
both in number and amount, in towns, however, sparks on roofs
caused four times the number of fires with less total resulting
damage. The proximity of the buildings one to another, and the
greater chance of discovery of sparks on roofs in towns pro
bably accounts for this difference.
Over 40 percent of the bsrn fires were reported as having
unknown origin. Lightning striking unprotected buildings and
spontaneous combustion of hay and straw were the only known
causes of importance. V/ith an equal number of fires, the loss
from spontaneous combustion was about S5 percent greater than
the loss from lightning. A plausible explanation for this is
that the rain, which usually accompanies lightning, helps to
protect the surrounding buildings. The losses from barn fires
in towns were of minor importance as might be expected.
Distribution by Month
The rural losses plotted by month (Plate ZV) show that
the greatest total damage occurred during the first quarter of
the year, and that March was the high individual month.
Another high period of losses, yet lower than the first, appear
ed to be from July to September, following the low period of
May and June. The number of fires together with the amount*
is shown in Table V#
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In an attempt to determine what factors influenced the
distribution as described, the losses for barns and for dwell
ings also were plotted by month since these two buildings
together accounted for 65 percent of the total loss. Then,
since rainfall would have a decided effect upon certain of the
causes of fires, the average and mean rainfall were plotted
with the losses*
That the high total losses of the first quarter of the
year may rather definitely be credited to the high dwelling
losses for the same period is shown in Plate ZVI. Since sparks
on roofs, defective flues, and defective heating systems ac
counted for most of the dwelling losses, and all of them are
associated with the seasons of the year in which houses must be
heated, it would seem reasonable that the heaviest losses should
occur in the winter months. Then since barn losses are due
largely to lightning and spontaneous combustion, it is reason
able to expect such losses to occur during the summer months.
The graphs in Plate xni show such a distribution to exist.
The high period in total fire losses for the summer months
then might be largely influenced by bam fires.
The relationship of rainfall to fire losses is shown in
Plate IVIII. These graphs indicate that in general the fire
losses vary inversely as the rainfall. -This is especially
true in the winter months when sparks on roofs account for
such a large dwelling loss. The high rainfall in May and June
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tends to keep inflemable materials, such as shingles, exposed
to the weather in more fire resistant condition. Associated
with lete summer rains are electrical storms and difficult
curing of hay, the latter resulting in spontaneous combustion,
each of which aoeounts for high haam losses for that period.
The deficiency in rainfall through the late summer months of
1930 is reflected la higher fire losses for that period. The
abnormal rainfall in September and November resulted in lower
ing the losses for the same period.
Distribution by Hour
The fire losses, when graphed by hour (Plate XIX), show
several fairly well defined fire periods throughout the day#
The peak of the losses was from 2 to 3 a. m. The absolute
peak, at 3a. m., vas due to the abnormal loss in towns* In*
spection of dwelling and barn losses, graphed by hour, Plates
XX and XH, shows neither of them high at this period. This
would lead one to think that store buildings or other commer
cial buildings were responsible for the situation. At such an
hour of the night when there would be little activity in such
buildings, fires would very likely gain considerable headway
before being discovered.
The high period in total rural losses through the middle
of the day is paralleled by the dwelling losses for that period.
The activity in dwellings at that time makes greater de
mands on the heating equipment, thus increasing the hazcards
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Occue/ZENCE OF Dwelunq Losses By Houjz
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OccuejzENce or Barn Losses By Hour.
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fiuch as sparks on roofs, defective flues, and overheated
heating systems-
The upward trend following the low period at 5 p.m. is
analagous to the trend In barn losses for the same period.
Table YI shows that in most cases the amount of loss is indica
tive of the number of losses.
Distribution by Tenancy
Considerable attention has been given the matter of sus
picious fires thought to be of incendiary origin, especially
in times of economic stress, in search of further information
on this subject, the losses were analyzed by tenancy of pro
perty. The 1930 census reported that 47.3 percent of the farms
were operated by tenants. Plate X£II shows a similar propor-
tionment for country losses. This would tend to indicate that
no great number of owners had suspicious fires.
The town and total losses showed similar distributions of
losses between owners and tenants, but no information was
available concerning the tenancy of the state as a whole or of
the towns.
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INTERPKETATION OF RESULTS
The national Board of Fire TJnderwriters has defined fire
protection as having a threefold application embracing the fol
lowing <
!• Safeguarding or abolishing causes which origi
nate fires - fire prevention.
£• The provision of means which may confine fire
to the space in which it originates - fire control.
3. Necessary means for extinguishing fires - fire
fighting.
In the interpretation of results with respect to fire
protection, the same three divisions have been used.
Fire Prevention
Europe, with a per capita loss of 33 cents as compared
with Iowa's |3.42, has set a goal toward which to strive in
fire prevention.
In consideration of the facts that the rural losses v^ere
about twice as large in the country as in the towns, and the
average loss per country fire was over one and one-half times
that of the town fires, it seems that country fires are more
deserving of special consideration. Furthermore the causes
which were responsible for the losses to dwellings and barns,
the major items of loss, are largely preventable since for the
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most part they are due to carelessness or neglect- No matter
how well the public may be informed as to these hazards, some
special incentive must be provided to secure the necessary
action for their removal-
In the cities, investigation of fire hazards peculiar to
certain industries has led to the development of the so-called
"fire-proof" or fire-resistant buildings In which the fire
hazards have "been reduced to a minimum. Besides the feeling of
physical security, so necessary to the successful conduct of
any business enterprise, there are remxmerations in the form of
reduced insurance rates.
In lowa over 60 percent of the total insurable farm pro
perty is written with approximately 160 county mutual insur
ance companies. With the exception of a few of the more
aggressive ones, these associations have neither inspected
their risks rigidly for hazards which might be found, nor given
encouragement for improving the risks. However, these associa
tions offer the best &g;ency through which the farmers may be
contacted since each company is an association of the farmers
themselves. Their distribution over the state is such that
fajrmers in every community would be affected by their action.
The following recommendations give promise of offering
the greatest possibilities in the field of fire prevention:
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1. That a building code and inspection manual be
devised particularly applicable to rural condi
tions as a guide to better building construction.
2* That individual risks be inspected by competent
parties and classified with respect to the hazards
found according to the above building code.
3. That recommendations be made for the elimination
of the hazards*
4* That recognition be given the risks presenting
the lesser hazards.
5. That the value of the risks be revised from time
to time to take into account depreciation and
change in commodity values.
Fire Control
Experience has shown that, despite the best efforts to
prevent them, some fires will occur. Provision should be made
then to confine such fires to their place of origin. This in
general may be accomplished by the use of incombustible build
ing material, end slow burning construction methods, and by
reducing the flue action in buildings to a minimum.
The nature of the cause of fires suggests that farm build-
ine'S must be protected from fires both from the inside and from
the outside- Properly Installed lightning rods have given
nearly perfect protection from lightning. New roofs or roofs
in good repair are seldom the cause of roof fires.
- s =
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The oodea listed in the bihliography have covered very
carefully the construction of dwelling houses, hut little has
been done for other fGrm buildings. Barns, beoauee of the com
bustibility of the products stored, offer a problem in fire
control.
The following problems are suggested for investigation:
1. The design of barns to reduce flue action to a
minimum, especially through hay chutes.
2. The comparative fire resistance of common mow
floor construction and mill construction.
3. The design of a barn involving the complete use
of fire-resistant materials.
4. The cost of fire resistance in a bam,
5. The design of a barn with particular reference
to cleanliness.
6. The effectiveness of preservative treatments of
wood in resisting fire.
Fire Fighting
Since the passage of a bill enabling Xowa farming com
munities to own and operate rural fire fighting apparatus, a
number of losses have been averted by the timely arrival of
such equipment. Where conditions will warrant the purchase of
this type of apparatus, the practice certainly should be en
couraged. Existing data, however, suggest many limitations
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to this meeais of protection*
In the first place, as ahown previously, the greatest
number of fires occur at a time of the year when transportation
of fire fighting apparatus is limited to hard surfaced roads.
From the following tabulation (imited States Census 1930) it
may be seen that only a relatively small number of farms could
be reached due to road conditions.
location of Farms
Kind of Road No» of Farms
Concrete 7,803
Brick 276
Asphalt 1S6
Macadam 730
Gravel 4:7,902
Sand-clay 521
Improved 65,295
TJnimproved 85,627
Total number reported 208,280
As stated previously. farm fires are usually not detected
as soon as town fires; and with some distance to travel, a con-
siderable lapse of time must occur before the apparatus can be
placed in actual operation- Alarms are usually reported by
telephone, but in the 1930 Dhited States Census only 180,876
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farmers reported telephones installed. 'A'he number of fires
which involve more than one building (group fires) is not
large enough to Justify the expenditure for apparatus to save
only the adjoining buildings.
Then, last of all, the water supply on the average farm
is entirely inadequate for fire fighting unless some special
provision has been made.
The practice of keeping on hand first-aid fire fighting
equipment is certainly to be encouraged for most all fires
have a small beginning.
Problems worthy of consideration in the field of fire
fighting have been included in the following list:
1» How large an area can be served by a country fire
truck on hard surfaced roads?
8. Are occupants of buildings away at the time of fire?
3. What is the probable duration of a fire in terms of
the combustibility of the products stored?
4. What types of first-aid extinguishers are best
suited to farm conditions?
5. Kow large a quantity of water is required for fire
fighting on farms?
6. Can practical use be made of the sprinkler system
on the farm?
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CONCLUSIONS
1. The rural fire loss for 1931 was less than for 1930.
2. No distinct fire area in the state was determined from
this study.
3- The greatest losses were to dwellings end barns and in
the ratio of about S to 1.
4« The fires were due largely to carelessness and neglect
and therefore were preventable.
5. Less than 5 percent of the fires were "group fires"
causing only about 10 percent of the total loss.
6. The greatest losses occurred during the first quarter of
the year.
?• I'he fire losses were rather uniformly distributed through
out the 24 hours of the day with possible peaks at the
early morning hours and at mid-day.
8. The distribution of losses between owners and tenants
was nearly equal.
9. Country losses were to a large extent total.
10. Regular inspection of property offers a possibility of
reducing fires due to negligence.
11. Farm fire fighting apparatus would be rendered helpless
in many cases during the heaviest fire season due to the
present condition of roads and lack of water.
12. Fire resistive construction would render first-aid fire
fighting equipment more effective in fighting fires.
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SVmSARY
This Investigation was conducted in en attempt to deter
mine the methods giving greatest promise of reducing the rural
fire waste, as a part of the general project, "An Investiga
tion of Wind and Fire Losses to Farm Buildings in Iowa", it
Initiated a cumulative study of rural fire losses.
The best source of information for this study proved to be
the reports recorded in the state fire marshal»a office, be
cause these records, with a few exceptions, included all the
losses from all parts of the state whether insured or not.
Accordingly the records of losses for 1930 and 1931 were
analyzed with respect to the following items;
1. Distribution between town and country.
2. Distribution by magnitude of losses,
3. Distribution by county.
4. Property damiaged.
5. Causes of fires.
6. Distribution by month.
7. Distribution by hour.
8. Distribution by tenancy.
These data indicated that the best possibilities of
reducing these losses lay in fire prevention and fire control.
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